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Straight Members 


Making, say, S b = S y , and eliminating W between the two preceding formulas, 
yields 


Y = 


S y L 2 
3 HE 


(23.5) 


This is the fundamental design formula for a single-pin clevis, which determines the 
allowable pull-up deflection for a specified value of yield strength S y , or a fraction 
thereof, if a factor of safety is put on stress. 


FRAME UNDER LATERAL LOAD 


In some instances involving building structures subjected to horizontal disturbances 
due to earthquake ground motion, an explosion blast, or a gust of wind, it is 
customary to employ a simplified method of analysis based on the concept of a 
rectangular frame acted upon by a horizontal, shear load. The girder and floor 
system in a building, for instance, is considerably more rigid in shear than the 
vertical support columns. This kind of a system is often referred to as a shear 
building [12, 13]. The mode of response of the system in a natural period of free 
lateral vibration is illustrated in Fig. 23.4. The deflection required for the estimate 
of the natural period follows from Eq. (23.1) 


Y = 


WL 3 
24 El 


(23.6) 


Equation (23.6) can now be used in conjunction with Eq. (11.1) in determining the 
natural period of vibration in one degree of freedom. Note that half of the total 
load is assigned to each of the two support columns, so that the numerical factor 24 
appears in Eq. (23.6). 

The third category of beam constraint, according to Fig. 23.1, is due to built-in 
supports. A brief summary of more frequently used formulas is given in Table 23.2. 


W = Total weight of 
the system 



Fig. 23.4 Model of lateral response for frames and buildings. 


